Tight binding of pyridoxal 5'-phosphate to recombinant Escherichia coli pyridoxine 5'-phosphate oxidase.
Escherichia coli pyridoxine (pyridoxamine) 5'-phosphate oxidase (PNPOx) catalyzes the oxidation of pyridoxine 5'-phosphate and pyridoxamine 5'-phosphate to pyridoxal 5'-phosphate (PLP) using flavin mononucleotide (FMN) as the immediate electron acceptor and oxygen as the ultimate electron acceptor. This reaction serves as the terminal step in the de novo biosynthesis of PLP in E. coli. Removal of FMN from the holoenzyme results in a catalytically inactive apoenzyme. PLP molecules bind tightly to both apo- and holoPNPOx with a stoichiometry of one PLP per monomer. The unique spectral property of apoPNPOx-bound PLP suggests a non-Schiff base linkage. HoloPNPOx with tightly bound PLP shows normal catalytic activity, suggesting that the tightly bound PLP is at a noncatalytic site. The tightly bound PLP is readily transferred to aposerine hydroxymethyltransferase in dilute phosphate buffer. However, when the PNPOx. PLP complex was added to aposerine hydroxymethyltransferase suspended in an E. coli extract the rate of reactivation of the apoenzyme was several-fold faster than when free PLP was added. This suggests that PNPOx somehow targets PLP to aposerine hydroxymethyltransferase in vivo.